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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YaIOIIMXCS M OpPraHU3alUI0 H3y4eHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUSI U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMHEH © (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAaHMS, TO €CTh CII0C00a MOYYEeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
UHTepeca K HayKe y 00yJarouuxcs.

N3yuenne @¢usnku Ha 0a30BOM YypOBHE MPEIANOJaracT OBJIAJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHUS BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OlpeseNieHbl B KOHLENIWM INpEenojaBaHus ydeOHoro mnpenmera «Pusumka» B
oOpa3oBarenpHbIX opraHuzauusix Poccuiickoir ®enepauuu, peanus3yromux
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

[enun nzydyeHus: Gu3HKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oyayuiei
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNEe 3HAHMM O JIMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBbIX, JJECKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEHICHUS MPOCTEUIINX pACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(POpMalend (HU3HNIECKOTO COACpKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 wacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemserii B mporpaMmMe 1o (usmuke nepedeHs 1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHul, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUYECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBINT METOJ TO3HAHWSA: HAOJIOEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOIeNen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue MpuOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue TeMmeparypsl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmonelcTBue dYacTuIl
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SBnenue uHepuMH. 3aKOH MHEpUUHU. B3anMopneiicTBue Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. H3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBHKEHUSI.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM MIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemadya naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJ0. BulTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimul.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B KHUJIKOCTH, OT MACCBI TEJA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neWcTBus (mganee —
KII/I) npoctbix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYTOM. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOJHOCTD, KOHBEKIMUS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za Inpu U3MEHEHMH 0O0bEMa M HArpeBaHUU WU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOIO PACHIMPEHUS Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mnossd. [Ipunnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JIJIEKTPUUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYEecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYECKOoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne anekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEN TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBMXKEHHUHU 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOICTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIeOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEeKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKPOCKOTIa M Tejeckoma. ['1a3 kak omnrThueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Pa3noxenue 6e5oro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJia MPEIOMJIEHUS CBETOBOTO Jiyya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

L 0 N ok wWwN R



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnBITBI MO BOCIPUATHIO LIBETAa NMPEAMETOB NPH UX HAOIIOACHUM 4Yepe3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBsA3p Maccel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SIBICHHS B OKPYKAIOIIEH MPUPOIC U MMOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUIECKOTO HUCIIOIB30BAHUS PA3TMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE Hay4yHOH J0003HATENBHOCTH, MHTEpPEca K HCCIEeI0BaTENbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPHUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHUU IS PEIICHHUS 3a/1ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSAM COLHUAJBHOW M NPHPOTHOI
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHNUN HOBBIX 3HAHMI, B TOM YHCIIE€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHUS TpOrpaMMbl MO (HU3WKE Ha ypPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMALHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh NPEANOJI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIEe J1eHCTBUS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
0J1ar0’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, TPOEKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpEeNeNsATh pPOJH, OOCYXIaTh NPOLECCHl H
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX IPUHATUA  PEIICHUM
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUH;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITEIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (Auddy3us, TEMIOBOE IBWKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada MAaBiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKasi M TMOTEHIMalIbHAs YHEPTHsi), MPU OMHCAHUU TPaBUIIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NOPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh [P HNOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI IO HAOMIONECHUIO (PU3NYECKHX SBJICHUN WIH
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUMpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPH H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBI TOHATUHHBIN ammapaT Kypca (OUM3HMKH, COINPOBOXAAThH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpuUcTaJu3anus (OTBEp/eBaHUE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS WHIYKITHS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUIIPHbIE SBICHHUS B MPUPOJIE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuu, Jpedd MoroCOoB, POJib MATHUTHOTO TOJISI JJi KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBbHAs BIIAXKHOCTb BO3/yXa, JJIEKTPUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICH MCIOJIb3yeMbIX BEIWYMH, 0003HAYEHUS M €IUHHUIIbI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3allUChIBaTh €r0 MAaTeMaTUYEeCKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Oomnopod Ha |—2 M3yYeHHBIX CBOWCTBAa (DU3MUECKUX SIBICHUI,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBUS 3a/ladyd 3allMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peleHWs 3a7aud, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsloB, B3aWMOJEWUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U YACIBHOIO CONMPOTHUBIICHHS BELIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEMJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), ITEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM  (3KHUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETeil;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3I0pPOBbS U COOJIIOJCHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIoIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMaIuio, KOTOpas
SIBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOU;
UCTIOJIb30BaTh MPU BBINIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISAPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHA JCHCTBUM U
KOPPEKTUPOBAaTh €ro, aJE€KBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHUS W TOTJIONIEHUs, anbda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
NaJIeHue TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iiodkeHne Oesoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 07XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUN Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbusznueckue BEIUYUHBI (CpEIHSsI MU MTHOBEHHAs CKOPOCTh Tella MpHu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIL3YEMbIX BEIUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSIOBOTO M MACCOBOTO YHUCE



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHMBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (usmueckon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIyUYECHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUE U3MepseMol BeIHYUHBI ((OKYCHOE pPaCCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUHU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIMECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh SKCIEPUMEHTANIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPHUHIUMBI JCUCTBUS HW3YUYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAIOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MHQOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU O3TOM TI'PaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
21 CTpockue BetecTsa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMoJeiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > 2 https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3pgen 1. TensioBbIe IBJICHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 0 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 0 1 bubnuoteka [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 6 https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
23 Marmutisie Apaetis 0 0 2 https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
24 4 0 0
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 1 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 0 2
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 2
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 0
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 3 bubnuoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3nen S. KBanToBbI€e SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7
5.3 JIEPHBIC PEaKIIUH 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 1
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 18



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

®dusuka — Hayka o
npupoje. SBienus
IIPUPOJIBI

1 Hepens

https://resh.edu.ru/subject/lesson/2603/start/

duznueckue IBICHUI

dusznyeckue BEIUYUHEI U
HUX U3MCPCHHUC

1 Hepens

2 Hepens

https://resh.edu.ru/subject/lesson/1526/start/

https://resh.edu.ru/subject/lesson/2602/start/

Ypoxk-uccienoBanue
"OnpeneneHue NoKa3aHU
U3MEPUTEIIEHOTO
npudopa"

2 Hepens

Meroasl Hay4HOTO
no3Hanus. Onucanue
(bu3nYecKuX SIBICHUN C
IIOMOIIBIO MOJIETIEN

3 HepenA

bu6nuoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
JTAITBHOCTH MOJIETA
[IapyKa, MymEeHHOTO
TOPU30HTAIILHO, TEM
OoJiblie, ueM OOoJIbIIe
BbICOTA ITycKa"

3 Hepens

CtpoeHue BelecTna.

4 Hepens

but6mmoreka [IOK



https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://m.edsoo.ru/ff09f72a

OnbIThI, JOKA3EIBAIOIINE
JMCKPETHOE CTPOEHHUE
BEIIICCTBA

https://m.edsoo.ru/ff09fe0a

JIBH>KeHue yacTuil

bu6nmoreka [IOK

TEJ1a 110 €10 IJIOTHOCTHU

8 4 vepens
BEIIECTBA A https://m.edsoo.ru/ff0a013e
Ypok-uccrienoBanue

9 5 Hepena
«M3MepeHne MajbIxX TE
ArperaTtHble COCTOSHUS

10 p 5 Hepena
BEIIECTBA
OCoOEHHOCTH arperaTHbIX
COCTOSTHHUM BOJIEI.
O06o00611eHuE 110 pa3aes

11 1 pasnemny 6 Henens bu6mmoreka [IOK
«IlepBoHauanbHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU
BEIIIECTBAY
MexaHndecKkoe JBMKEHIE.
PaBHOMEpHOE 1

12 P 6 Hepens bubmuotexa [JOK
HEPaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
Ckopoctb. Enunuie bubmuoreka [JOK

13 7 Hepens
CKOpPOCTH https://m.edsoo.ru/ff0a079c
Pacuer nyTtu u BpeMeHH

14 y Y 7 hepens bubmuorexa [JOK
JBIOKCHUS https://m.edsoo.ru/ff0a0ae4
Wuepuus. Macca — Mepa

15 pu p 8 Heens bubmmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BerecTna. Bu6 OK

OTeKa
16 PacueT maccel 1 00beEMa 8 Hepena nbnnotexa 11

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Jlaboparopnas pabota

17 «Omnpenenenue MIOTHOCTH 9 Hepens
TBEPJIOTO TENA»
Pemenue 3anau mo reme bubmuorexa [JOK
18 " | 9 Hepenn
[lmoTHOCTH BeniecTBa https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepuCTUKa
B3aUMOJICHCTBUS TEJI.
19 g 10 Hepena
Cuna ynpyroctu. 3aKoH
I'yka
JlaGoparopHnas pabora
«3yueHune 3aBUCUMOCTHU
20 pacTsDKEHUS 10 Hepens
(medopmanyn) mpyKUHBI
OT NPUJIOKEHHON CHJIIBD)
[[“IBneHME TATOTEHUA.
21 11 Hepens
Cuna TsKxecTu
CBs13b MEXly CUIION
TSKECTU U Maccou Tena. bu6mmoreka [IOK
22 11 Hepens
Bec Tena. Pentenue 3agau https://m.edsoo.ru/ff0al778
o teme "Cuna TsxecTn"
Cwuta TsKecTH Ha ApYyTrux
23 mianerax. Gu3nyeckue 12 bubmorexa [JOK
) Hepens https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH TIAHET
24 W3mepenue cui. 12 bubmmoreka [JOK
JunamomeTtp Hepena https://m.edsoo.ru/ff0al8cc
13 bu6mmoreka [IOK
25 Bec Tena. HeBecomocth
Hepens https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHII, 13 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

HANPABJIEHHBIX MO0 OJJTHOU Heaens https://m.edsoo.ru/ff0ala70
MPSMOM.
PaBHOelicTBYIOIIASA CHIT
97 Pemenue 3anau mo reme 14
"PaBHoneiicTByromas cui" Hegens
Cuina TpeHus ¥ €€ BUIBI. 14 Bu6miorexa LIOK
28 Tpenue B mpupoje u
ToXHIKe Hegens https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota
«3yueHune 3aBUCUMOCTHU
CHUJIBI TPCHUS CKOJIBKCHUS 1s Bu6miorexa LIOK
29 OT CWJIBI JaBJICHUA U
xapaKrepa Hegens https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIIUXCS
ITOBEPXHOCTEN»
Pemienue 3aga4d Ha 15
30 onpeerIeHue wenens
PaBHOJICHCTBYIONIEH CUJIIBI
Pemenue 3agad mo remam:
«Bec tenay,
«@pariecioe 16 bubmuoreka [JOK
31 H300paKeHUE CHII,
«CHED, Hepena https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS
CHI»
KonTponpHas pabota mo
39 TeMaM: «MexaHn4decKoe 16
IBIDKeHHMEY, «Macca, Heaens

IJIOTHOCTBY, «Bec Temay,



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«['paduueckoe
n300pakeHue CU,

«Cuner»
JNasnenue. CriocoObl
33 CHELICHIA 1 17 bubmuorexa [JOK
M Hepens https://m.edsoo.ru/ff0a20a6
YBEJIMUCHUS JTaBIICHUS
JlaBieHue rasa.
34 3aBHCUMOCTbD JIaBJICHUS 17 bubmuorexa [JOK
rasa ot o0néma, Hezens https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
[Tepenava naBneHus
35 TBEPJBIMU TCIIAMH, 18 bu6nmoreka [IOK
JKUIKOCTSIMH U Ta3aMHU. Hegens https://m.edsoo.ru/ff0a25b0
3akoH ITackais
JlaBIIeHHE B KUJIKOCTH U
36 rase, BEI3BaHHOE 18 bubmorexa HOK
L Hepens https://m.edsoo.ru/ff0a2718
JIECTBUEM CHIIBI TSKECTH
Perienne 3aga4 mo Teme
37 «/laBieHue B )KUAKOCTU U 19 bubmorexa LHOK
A Hepens https://m.edsoo.ru/ff0a2826
rasze. 3axoH Ilackamsay
19 bu6mmoreka [IOK
38 CooOmiaroniuecst CoCyabl
HHAOT yA Heaens https://m.edsoo.ru/ff0a2970
39 I'mapaBnudyeckuii mpecc 20 bubmorexa HOK
s P Heaenn https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi 20
JKUJIKOCTHBIA HACOC Hepens
Atmocdepa 3emin u 21 bubnmoreka [JOK
41 .
MIPUYUHBI €€ Henena https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CYLIECTBOBaHMS

42 Bec Bo3ayxa. 21 bubmuorexa [JOK
ATMOocdepHOe naBiIeHUE Heaena https://m.edsoo.ru/ff0a2b5a
Msmeperne 22 bubmuorexa [JOK

43 gi?;?iiil?eiizﬂmm. Hepens https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTD

44 aTMOC(EpPHOTO TaBJICHHS 22 bubnuotexa [HOK
OT BBICOTHI HaJl ypPOBHEM Hepens https://m.edsoo.ru/ff0a2fc4
Mops
bapometp-asepor . 23 bubimoreka [JOK

4 I?:g;;i?;;: g:iie;ze Henena https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amay mo teme " 23
AtMocdepHoe naBienue" Henena
JleiicTBHE KUAKOCTU U

47 rasa Ha IIOTpy’KEHHOE B 24 bubmuoreka [JOK
HUX TeJNo. ApXUMeI0Ba Hepens https://m.edsoo.ru/ff0a3276
cuiia
JlaGopatopHnas pabora
«Onpenenenue

48 BBITAJIKUBAIOIICH CUIIBL, 24 bu6nuoreka [IOK
JEHCTBYIOLLEH Ha TEIIO, HeaenA https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B
KHUJIKOCTB)

JlaGopaTopnas pabora 1o 55 BuGmiorexa LOK
49 teme «ccaeposate Hepena https://m.edsoo.ru/ff0a3514

3aBUCHUMOCTH BECa TCJia B



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

BoJE OT 00BEMa
MOTPYKEHHOH B JKHUIKOCTh
YacTH Tellay

50 [iapamie e 25 bubmuorexa [{OK
Heaens https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoHcTpynpoBanue
51 apeoMeTpa uiu 26
KOHCTPYHPOBAHUE JIOAKHU Heaens
U ompeneneHue e
rpy30noabEMHOCTH"
Pemenue 3aga4 o remam:
«[1naBanue cynoB.
52 BozayxomnaBanuey, 26 bubnmorexa [TOK
Heaens https://m.edsoo.ru/ff0a3654
«/laBrneHue TBepaBIX TEN,
YKUJIKOCTEN U Ta30B»
KonTponbHas padota no 57
53 TeMme «JlaBieHue TBepIbIX
N Heaens
TeJl, )KUJKOCTEH U Ta30B»
27 bubmuotexa [JOK
>4 Mexamiecias pabota Hepena https://m.edsoo.ru/ff0a3f82
MomuocTts. EnuHUIED 28 bu6mmoreka [IOK
55
MOIITHOCTH Hegens https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoBanue
56 "PacuéT MOIIHOCTH, 28
pa3BUBaEMOM IpU Hepena
noanbéMe 1o jectauie"
57 IIpocTble MEXaHU3MBI. 29

Prruar. PaBHOBecue cuin

Heaens



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Ha pblyare

Poruaru B TexHuke, ObITY U

npupoje. JlaboparopHas

29

bu6nmoreka [IOK

58 adora «lccnenoBanue
p . A Hezens https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS
peIyara»
Pemenue 3amgad mo reme
59 «Y CcIIoBUsI paBHOBECHS 30 bubmorexa LHOK
p Hepens https://m.edsoo.ru/ff0a48a6
peraara»
Koaddurment nonesnoro
JEHCTBUS MEXaHU3Ma. 30
60 JlaGoparopHnas pabora
Heaens
«M3mepenune KIIJI
HaKJIOHHOM TIJTIOCKOCTHY
Pemenue 3amau mo reme
. 31 bu6nuoreka [IOK
61 PabGoTa, MOIIIHOCTB,
} Hepens https://m.edsoo.ru/ff0a4c48
KII
MexaHuueckasi YHeprusl.
62 Kunernueckas u 31 bubmorexa [JOK
Heaens https://m.edsoo.ru/ff0a4252
MOTEHIIUATIbHAS YHEPTUS
3aKOH COXpaHEHUS 32 bu6muoreka [JOK
63 .
MEXaHWYECKON IHEPTUU Henena https://m.edsoo0.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110
TeMe
"OKCIIepUMEHTaIbHOE 3
64 orpeiesicHue H3MEHEHUS
Heaens

KMHETUYECKOU U
IIOTEHIMATIbHON SHEPIUU
IIPU CKaThIBAaHUU TEJIa 110



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

HAKJIOHHOM IIIOCKOCTH"

KontposnsHas pabora no
65 teme «Pabora u
MOILHOCTb. DHEPIUsI»

PesepBHbIit ypok. Pabora ¢
TEKCTAaMM 110 TEME

66 "MexaHHYeCcKoe
nekenue", "Jlapnenue
TBEPJIBIX T, )KUIKOCTEH

u ra3zoB"

PesepBHbIii ypok.
67 HrtoroBast KOHTpOJIbHAS
pabora.

PezepeHbiii ypok. Pabora ¢
TEKCTaMU 110 TeME
"PaboTa. MOIIHOCT®.
Oneprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

68

13

33
Hepens

33
Hepaens

34 HepenA

34 HepenA

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kourpoabnbie IIpakruueckue p
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKOI TEOPUHU U UX OIIBITHBIE 1 0 0 1 Hepena bubmiorexa IJOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Mogenu TBEPAOIo, )KUIKOTO U bub6mnoreka [JOK
2 A - A . 1 0 0 1 Hepena Teka 11
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
YKHIKOTO ¥ Ta3000pa3HOTO COCTOSIHUMN
3 s p . 1 0 0 2 Hepena
BEIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKOIN Teopun
Kpucrammueckue n amopdHbie Teaa bubn K
4 P PP 1 1 0 2 Hepena 6muorexa O
Bxoanas konTponpHas padbora https://m.edsoo.ru/ff0a5800
CMauMBaHUE U KaIUJIIIPHOCTD. bubnuoreka K
5 P 1 0 0 3 Hepens 6muorexa O
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
6 Macca u pa3mep aTOMOB U MOJICKYJT 1 0 0 3 Hegenn
bubmuorexa [JOK
7 TermnoBoe paclInpeHne U CKATHE 1 0 0 4 Hepensa
p P A https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1 0 0 4 nepensa
YaCTHII
Buyrpennss sueprust. Cnoco0nl bubanoreka K
9 yTp p N 1 0 0 5 Hepena 6muorexa O
W3MEHCHUS BHYTPEHHEN SHEPTUUN https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 0 0 5 Hepens bubmuoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

11 6 Hegens
BEIIIECTB U MaTEPHUAJIOB B LIEJIAX A https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK

12 6 HeaenA
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TEIIOBOro OanaHca. bubnnoreka [JOK

13 7 Hepena
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota
"UccnenoBanue sBICHUS bubmuorexa [JOK

14 7 Hepena
TEII000MEeHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmyecTBa TEIOTHI,

15 HE00XO0AUMOTO JUIsl HarpeBaHus Teja 8 Hepens
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK

16 . 8 Hepens
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIMBA. Y IeJbHas TEIJIOTa bubnuoreka [IOK

17 9 Hepens
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJNINYECKUX TeJl. Y AeabHas 9 Hepens bubmorexa LIOK

P ' https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS
JlaGoparopHas padota "Omnpenenenue b K

19 p c P p pex 10 vegens nomroreka 1O
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe
[TapooGpa3oBanue U KOHIEHCAITHS. b K

20 pOOOp it I 10 wenens uonuoteka 11O
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y neapHas Temiora 11 Hepens bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTD TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJILHOM BJIaXKHOCTH BO3ayXxa"

11 Hepena

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

12 HepensA

12 HepenA

25

KII/ TermmoBoro nBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

13 Hepens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPOIECCax

[ToaroroBka K KOHTPOJILHOM padboTe
1o TeMme "TenaoBrie ABJICHUS.
H3MeHeHune arperaTHbIX COCTOSIHHUI
BenrecTna"

KonTponbHas pabota mo Teme
"TeruioBble aBiaeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

3J'IeKTpI/ISaI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps/10B

13 Hepens

14 Hepens

14 Hepens

15 Hepena

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U PU
CONPUKOCHOBEHUH"

15 Hepensa



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 16 Hepens
3akon Kynona A https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJie.
HanpsikeHHOCTB AJIeKTPUUECKOTo bu6 e OK
32 P p 16 Hepens nomorexa L
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CtpoeHue 17 Hepenn
aToma
[IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
34 17 Hepens
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha npuMeHEeHUE bubnuorexa [JOK
35 N 18 Hepena
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
36 cyirecTBoBanus. McTOUHUKH 18 Hepens Bubmorexa ITOK
ym i https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
bu6nmoreka [JOK
37 EHCTBUS PJIEKTPUUYECKOrO TOKA 19 Hepena
A P A https://m.edsoo.ru/ff0a96b2
€HCTBUE AIEKTPUUECKOTO MOJIS HA
38 A P 19 Hepens
MIPOBOTHUKY U JTUDJICKTPUKH
DNEeKTpUUECKUH TOK B METAJUIAX, bubnnorexka [JOK
39 20 Hepens
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
DneKkTpruyecKas erb U €€ COCTaBHbBIE
40 20 Hepens
4acTH
Cuna Toka. JlaboparopHnas pabota
41 "M3MepeHune u peryampoBaHue CUITbI 21 Hepens bubmmorexa [JOK
" P PEryiHp A https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEKTPUUECKOE HATIPSKEHHE. 21 Hepens  bubmmotexa LHJOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

Bonbr™merp. JlaGopaTopras padora
"M3Mmepenue u peryanpoBaHue
HanpspKeHus"

https://m.edsoo.ru/ff0a9e14

ConpoTuBieHHE IPOBOAHMKA.

bu6mmoreka [IOK

43 22 Hepensa
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA A https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
DIIEKTPUUECKOTO COIIPOTUBIIEHUS bubnuoreka IIOK
44 p p 22 HepenA 1
MPOBOJHHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHUMOCTH CHIIBI TOKA OT
45 HanpspkeHus. 3akoH Oma 1 yJacTka 23 Hepens bubmiorexa IJOK
P ' ¥4 https://m.edsoo.ru/ff0aad4a
e
Jlaboparopnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, UAYIIETO UeEPE3 PEZUCTOP, OT 23 Hepens bubmorexa [IOK
> YL pe3p P> https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
ITocnegoBarenpHOE U HapalaeabHOE
47 i p 24 Hepensa
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padora "IIpoBepka
paBMiia CJIOKEHUSA HAIPSHKEHUN IIPU bubnuoreka IOK
48 P P P 24 Hepens &
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHnas padota "I[IpoBepka
MIpaBuUJjIa ISl CUIIBI TOKA MIPHU Bubnmoreka IIOK
49 P s p 25 Hepensa a
MapayieIbHOM COEUMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Bbubanoreka [IOK
50 Pemenue 3amau Ha mpuMeHeHNe 25 Hepens 1

https://m.edsoo.ru/ff0aaf8a
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3akoHa OMa /17151 pa3InyHOro
COEIMHEHUS IPOBOTHUKOB

PaboTa 1 MOUTHOCTB JIEKTPHUECKOTO

bu6mmoreka [IOK

51 0 26 Hepena
Toka. 3akoH Jlxoyns-Jlenna A https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI 51 II:/IOH_I:I)OCTI/I SHGKTpI/I‘IeCKOFO 1 26 Hepens Bubmaorexa ITOK
P Y P https.//m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT 0 27 Hepens bubnmorexa LOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U X 0 27 Hepensa bubmaorexa [JOK
P o " https://m.edsoo.ru/ff0abd2c
B3auMoercTBuA. I1ocTOSHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas padota no teme
"DIIeKTpUUECKHUE 3aPSIbL.
55 3apsoKeHHBIE TEIA U UX 0 28 Hepena bubmorexa [JOK
P o . https://m.edsoo.ru/ff0abea8
B3auMoercTBuA. [1oCcTOSHHBIH
ANEKTPUYECKUNA TOK"
ITocTossHHBIE MATHUTEI, UX
56 N 0 28 Hepena
B3aMMOJIEHCTBUE
Vpoxk-uccienosanue "N3ydeHue Bubnuoreka K
o7 P . 8 i 0.5 29 Hepens Gmuotexa HO
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6mmorexa [IOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha 0 29 Hepens
https://m.edsoo.ru/ff0acOba
3emie
59 OmnbIT OpcTena. MarHuTHoOE 1moJje 0 30 Hepensa bu6mmoreka [IOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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QJICKTPHUYCCKOI'0 TOKa MarautHoe
I10JI€ KaTYHUIKKU C TOKOM

https://m.edsoo.ru/ff0acld2

60

[TpumMeHeHne IIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
I10JI1 Ha IIPOBOJIHUK C TOKOM"

0.5

30 HepenA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIh TOCTOSTHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpynpoBaHnue u usyyeHue
paboTHI AJIeKTpoABUTATENS "

31 HepenA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apanes. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

31 Hepens

63

OnexTporenepatop. CriocoObl
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNEeKTPOCTaHIIUHU Ha
B0306HOBJ'I$[€MI)IX NCTOYHHUKAX
SHEPTUU

32 Hepens

64

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIJIEKTPUYECKUE U
MarHuTHBIC sSIBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBIICHUS"

32 Hepens

33 HepenA

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelit ypok. Pabora ¢ TekcTamu
o Teme "TernoBsie aBiIeHUS"

33 HepenA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe
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PesepBHelit ypok. Pabora ¢ TekcTamu

bubmuorexa [JOK

67 "1 i 1 34
HO TeMe OCTf) }IHH,I,’ " 0 HEASH https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PesepBHI')'Iﬁ ypok. Pabota ¢ TGK'(:TaMI/I 1 0 34 negens
110 TeMe "MarHuTHbIE SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 68 14

[MTPOI'PAMME



https://m.edsoo.ru/ff0acdc6

9 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Jara nudpoBbie
Nen/m | Tema ypoka Kontpoabubie IlpakTuueckue p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
MexaHn4eCcKOoe JBHKCHUE.
1 A 1 0 0 1 Hepensa
MarepuanpHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTD bubnunoreka LIOK
2 1 0 0 1 Hepensa
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NPSMOJIMHEHNHOE bu6nmorexa LIOK
3 P p 1 0 0 1 Hepena 1o
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOTMHEHHOE
4 nBukeHue. CpeaHsiss 1 MTHOBEHHAs 1 0 0 2 Hepena
CKOPOCTH
[IpssMonuHENHOE paBHOYCKOPEHHOE b K
5 p p yerop 1 0 0 2 Hepena nbmmotexa 1O
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1 0 0 2 Hepens
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue
CKOpEHHUS TeJla PHu bubmunorexa IIOK
7 yerop P 1 0 1 3 Hepens Gmaorexa O
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HaAKJIOHHOM IJIOCKOCTH"
CBoOoanoe majgenue Teia. OmbIThI
8 A a 1 0 0 3 Hepena
TIamunes
PaBHOMEpHOE JBHKEHHUE T10
9 Y i\ 1 0 0 3 hepens but6mmoreka [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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oOpamienus. JIuneiinas u yriosas
ckopoctH. LleHTpocTpeMuTeIbHOE
YCKOpPEHHUE

10 KonrponbHas pabota o KHHEMaTUKe 4 Hepens
1 [IepBeiit 3akon HeroTona. Bektop 4 venens bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. Bbu6mmoteka [JOK
12 B 4 Hepens
PaBHonelicTByrO1LIAsA cuna https://m.edsoo.ru/ff0ae72a
Tpertnii 3akoH HproToHA. bubnuoreka [IOK
13 5 Hepens
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
14 5 Hepena
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 . r 5
Cuna ynpyroctit. 3akon 'yka HEACH https://m.edsoo.ru/ffOaeca?
Pemenwne 3anay mo teme «Cuna
16 6 Hepens
YIIPYTOCTHY
Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
17 6 Hepena
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 6
Cuna Tpeiis HEARHY https://m.edsoo.ru/ff0af738
Pemenue 3agau nmo reme «Cuna bubnuoreka [{OK
19 7 Hegena
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
20 7 Hepena
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuina ynpyroctu. Cuna 7 Hepena bubmorexa [JOK
. YHPYTOCTH. https://m.edsoo.ru/ff0afb8e
TpEHUS
22 Cwuia TSOKECTH U 3aKOH BCEMHUPHOTO 8 Hepena bubnuoteka [JOK



https://m.edsoo.ru/ff0ae612
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TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrkeHue et

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPa 8 Hepena
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO 8 Hegena bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[TepBas kocMuYeCKasi CKOPOCTb. bubmmoreka [JOK
25 9 Hepens
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHON TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
26 . 9 Hepens
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OCBhIO BPAILEHUS
27 MowmenT cuisl. LeHnTp TspKecTH 9 Hepena
28 Pemenue 3agad nmo reme "MomeHT 10 bubmmoteka IIOK
cunbl. LlenTp TsxecTn" Heaens https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTe
29 o Teme "MexaHn4YecKkoe JBUKEHNE 10 brbmmorexa LTOK
N | A ' Hegens https://m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
Kontponbras paborta mo teme
30 "MexaHn4ecKoe IBIKEHIE 10 bubmorexa [JOK
N | ' Heaens https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbca. YTIPYroe u 1 bubmmorexa LIOK
p ¥ o pyr Hegens https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
32 Pemenue 3agad mo reme "3akoH 11 bubnuorexa [JOK
COXpaHEHUs UMITyJIbca" Heaens https://m.edsoo.ru/ff0b096¢c
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33 VYpoxk-koHpepenuus "PeakTuBHOE 11
JIB)KECHUE B MPUPOJIE U TEXHUKE" Heaens
12 bubnunoreka LIOK
34 Mexanurieckas padora 1t MOUIHOCTS Henena https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CHIIBI 12 bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS Henena https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpenenenue
36 paboOTHI CHIIBI TPEHUS TIPH 12
PaBHOMEPHOM JIBUKEHHUH TeJja 110 Hepens
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEpPrUH U PadOTHI. 13
[ToTenuuanpHas sHeprus Hepens
38 Kunernueckas sneprus. Teopema o 13 bubmmoreka [JOK
KUHETUYECKON DHEPIUU Hedens https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B 13
MEXaHHUKe Heaens
40 KonTtponbHas pabota «3aKoHBI 14 bubnmnoreka HOK
COXpaHEHUs B MEXAHUKE Hezena https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €T0 14 bubmmoteka IIOK
XapaKTEPUCTUKH Henena https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. 14 bubnmnoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc Henena https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA 15
MasiTHUKH Heaens
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH 1> bubmorexa [JOK
Henena https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3an
45 [IpeBparnienue sHepruu Npu 15
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MEXaHUUYECKUX KOJIeOaHMIX Hepens
Pemrenne 3a1a4 Ha IpeBpaleHue
PEEP 16 bub6nmmoreka [IOK
46 SHEPTUU MMPU MEXAHUICCKUX
Hegens https://m.edsoo.ru/ffOblaec
KoJe0aHusIX
JlabGopaTtopHas padota «IIpoBepka
47 HE3aBHCHMOCTH TIepHoJ1a KoJecOaHmi 16 bubmuorexa [JOK
rpy3a, MOABEIIEHHOTO K HUTH, OT Heaena https://m.edsoo.ru/ff0b197a
MAacChl Tpy3a»
MexaHunueckne BoJIHBL. CBOUCTBA
48 MEXaHUYEeCKUX BOIH. [IposoabHble U 16 bubmorexa HOK
- HIPoA Hepens https://m.edsoo.ru/ffOb21fe
MOTNIEPEYHBIE BOJIHBI
VYpoxk-koupepenuus "MexaHnIecKue 17
49 BOJIHBI B TBEPJIOM TEJIE.
. Hepens
CelicMuyecKkre BOITHBI"
50 3ByK. PacripocTpanenue u oTpaxkeHue 17
3ByKa Hegens
51 Pemrenne 3agad Ha BOJIHOBBIC 17
MPOLIECCHI Hepens
50 I'poMKOCTB 3ByKa M BBICOTA TOHA. 18
AKycTHYECKUI pe30HaHC Hepens
53 Ypok-koHpepeHnius "YIbTpa3ByK U 18 bubmmoreka [JOK
nH(}pa3ByK B IpUPOJIE€ U TEXHUKE" Henena https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe
54 o TeMe "3aKOHBI COXpaHEHUS 18 bubnnorexa [JOK
P ' Heaens https://m.edsoo.ru/ffob25f0
Mexannueckue KojieOaHus U BOJTHEI"
KonTponbHas pabota mo Teme 19
95 "3akoHbI cOXpaHeHus. Mexanndeckue
Hepens

KOJICOaHUA U BOJHBI"



https://m.edsoo.ru/ff0b1aec
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DNeKTPOMarHuTHOE IoJIe. 19 bubmmoreka [JOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI Hepena https://m.edsoo.ru/ffOb2abe
. 19
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Heaens
[IIkana 371eKTPOMAarHUTHBIX BOJIH.
58 Hcnonb30BaHMe JIEKTPOMATHUTHBIX 20 bubamorexa LOK
p Henena https://m.edsoo.ru/ffOb2fe6
BOJTH
20 bubmuoreka [{OK
59 Pemenwue 3amau
g Heaens https://m.edsoo.ru/ffOb2c6c
Pemenue 3agau Ha onpeneneHue 20
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
Hepens
BOJIHBI
DneKTpOMarHuTHas MPHUpoJia CBETA.
61 Cko OI()DTL cBeTa BOHII;O]I;)BIG CBOMCTBa 21 bubmmorexa LIOK
P ) Hegena https://m.edsoo.ru/ffOb31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS 21 bubmorexa LOK
Pacipoctp ) Hedens https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpakeHUs CBETa. 3epKaia.
63 Pemienue 3a1a4 Ha MpUMEHEHNE 21 bubnmorexa IOK
p Heaens https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH 22 bubmuorexa [JOK
MIPENIOMIIEHUS CBETA Henena https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBerta. Mcnonb3oBaHue MOJTHOTO 22 bubmuoreka [{OK
BHYTPEHHETO OTPAXXEHHUS B Hepena https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJAX
66 Jlaboparopnas pabota 22
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"UccnenoBanue 3aBUCUMOCTH YIJia Hegena
MIPEJIOMJIEHHUSI CBETOBOTO JIy4ya OT yTIJia
MaJICHUs] Ha TpaHulle "BO3AYyX-
crexio""
Ypok-koHpepennus "Micnons3oBaHue
IIOJIHOT'O BHYTPEHHETO OTPaXKCHUS:
67 yIp P 23 Hepens
CBETOBOJIbI, OIITUKOBOJIOKOHHAS
CBs3b"
bubnunoreka LIOK
68 JInnzel. OnTuyeckas cujia JIMH3EI 23 Hepens
A https://m.edsoo.ru/ff0b3f2c
bubnunoreka LIOK
69 ITocTpoenune n300pakeHUi B IMH3aX 23 Hepens
P P A https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Omnpenenenne
70 box SHOFE accpTo;IHI/I;I u oiTquCKoﬁ 24 Hepenn bubmorexa [JOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEeit TNH3BI
Vpok-koapepennus "OnTuyecKue b K
71 p epenn ’ 24 venens nonmoreka L{O
JIUH30BBIE TTPUOOPHI https://m.edsoo.ru/ffOcOa7e
I'ma3 kak ontudeckas cucteMa. bubnuoreka [{OK
72 24 Hepens
3penue https://m.edsoo.ru/ff0b4684
Vpok-koudepenums " IepexTnl
73 p (epenums *Jled " 25 Hepens
3penusi. Kak coxpaHuTth 3peHue
PaznoxxeHne 6eoro cBeta B CIIEKT).
Omeitel Herorona. Croxkenue but6mmorexa [IOK
74 25 Hepensa
CIIEKTpaJIbHBIX 1IBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
Pa3noxxenue 6emoro csera B CHEKTP U
bu6nunorexa LIOK
75 BOCITPHUSTHIO IIBETA MPEIMETOB IIPH UX 25 Hegenn

Ha6J'IIOI[eHI/II/I 4cpe3 OUBCTOBLIC

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

GbUIBTPHI

VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCHUS, 26 Hepena
uHTephepeHys u audpaxus”
OmnriTel Pe3epdopa u mranerapHas
77 pdopx p 26 negen Bub6mnoreka LIOK
MOJEIIbL aTOMa https://m.edsoo.ru/ff0c12a8
ITocrymarel bopa. Mozaens atoma
78 Y p A 26 Hepens
bopa
Hcnyckanne u norjioneHue cBeTa
79 aroMoM. KBanTsl. JInHeyaTnIe 27 Hepens Bubmiorexa OK
' ) https://m.edsoo.ru/ffOc144c
CICKTPBI
Vpok-nipaktukyM "HabOmronenue
30 p p ym ’ )i 27 venens bubmuoreka [IOK
CHEKTPOB UCITYCKAHUS https://m.edsoo.ru/ff0c1550
. bubmuoreka [IOK
81 PannoakTHBHOCTE U €€ BHIBI 27 Hepens
g a A https://m.edsoo.ru/ff0c1672
Ctpoenne aToMHOTO gapa. Hykimonnas
82 p Jp YK 28 wepens bubmmoteka IIOK
MOJETb https://m.edsoo.ru/ffOc18ac
PanmoakTUBHBIE IPEBPALLICHIS.
83 1 peBpaiil 28 Henens bubmmoteka IIOK
H3oToms! https://m.edsoo.ru/ff0clal4
Pemenwne 3agau mo teme: bubnunorexa LIOK
84 " " 28 Hepens
PannoaktuBHBIE TpEeBpanieHUs https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana 29 Hepensa
Vpok-koH(pepenmus "PagnoakTHBHEIE
86 I/ISIj'I eHI/IS({b Bpn HpoJie, METULINHE 29 Hepens Bubmiorexa OK
i \ PUPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakiuy. 3aKOHBI
P P bubmuorexa [{OK
87 COXpaHEHHS 3apsI0BOTO U MacCOBOTO 29 Hepena

YHUCCJI

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl ¥ DHEPTUU

30 HepenA

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

90

Pemrenue 3amau no reme "SnepHeie
peakuun"

Peakiiuu cunTe3a U neneHUs Saep.
Nctounuku sHeprun CosiHIla U 3BE31T

30 HepenA

30 HepenA

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
OpraHu3Mbl"

31 HepenA

92

[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

31 HepenA

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBantoBsie siBeHus"

31 Hepens

94

95

96

[ToBTOpeHnue, 06061IEeHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"Bzaumopericteue Ten"

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 33]1ay 110
teme "TemnoBsie mpouecco”

IToBTropenue, o6o0menue. Pemenue
pacyeTHHIX M Ka4YECTBEHHBIX 33]1a4 110
teme "KIIJ[ TernoBeix qBurateneit”

32 Hepens

32 HepenA

32 HepenA

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue

33 Hepens

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJI anekTpoycTanoBoK"

https://m.edsoo.ru/ff0c2b30

PaGora ¢ Tekcramu o Teme

bubnmoreka [IOK

1 33
%8 "CBeToBbI€E sABJICHUS" 0 HeAR https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 0 33 Hepens bubmiorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 0 34 Hepens Bubmiorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
bubnunoreka LIOK
101 " o 1 0 34
TOTOBAi KOHTPOTIbHAA paboTa HeAR https://m.edsoo.ru/ff0c3044
[ToBTropenue, o6o0menue. Pabora ¢
102 TekcTtamMHu 1o Teme "KBaHTOBas u 1 0 34 Hepens
sanepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I
1 COBIIO 102 20

[NPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb I[PUYUHHO-CICICTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBHUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, OJICTABIIATH
buznyeckue BeIWYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
¢u3nUecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (opMynHpoBaTh  MPOBEPSEMBbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILJIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHU coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JCUCTBUS HW3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BAaTh pH BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IrPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTalUe

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX




8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh IIOHATHA

1.2

13

14

1.5

pa3iudaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHuCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33a7auy B y4EOHYIO, BBIICIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3HUYECKUE SBIICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJB3YyEMBIX  BEIWYHH,
0003HaueHMsI M €AUHULIBI (PU3NUYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

00BSACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3a71auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOLIME (PU3NUECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1a4X 3alIMCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJy4eHHOE 3HaueHHWe (U3MYECKONW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMHA




1.8

1.9

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH OMOIIA
(bU3HYECKUX METOOB, UCTIONB3YS ONMHUCAHUE UCCIICIOBAHMS, BBIICISATh
MIPOBEPSIEMOE MPEIOJIOKEHUE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

MMPOBCACHUA UCCIICA0OBaHNA, ACIaTh BBIBOABI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
busznueckux  CBOMCTB  Ten:  (GopMmynMpoBaTh — IpOBEpsieMble
OPEANONIOKEeHUsl, CcoOUpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMIKUCBIBATh X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

MPOBOAWTH  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEZIOBaHKUE, COOMpATh YCTAaHOBKY M BBINOIHSTH
U3MEpPEHUs, CIeAysd  MPEAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOMUIl U TpadUKOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHHs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelys INPENJOKEHHOM HWHCTPYKLUMH, U BBIYUCIATH 3HA4YCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Hpu paboTte ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA HMX ONMUCAHUSA, HCIHOJIB3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUH U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
ANEKTPUYECKUX LENed C MOCIEAOBATEIbHBIM M NapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM

KU3HH 111 oOecriedyeHus O€30MacHOCTH TMpU  OOpalleHuu ¢




1.17

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHSI 3/I0POBbS U

COOJTIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene

OCYIIECTBIISATh MOUCK MHPOPMAINHN (DU3UIECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUW W NYTEM CpaBHEHUS
JOTIOTHUTETFHBIX HMCTOYHHUKOB BBIACIATH WHPOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOfI HJIH MOXKET OBITh HCI[OCTOBCpHOfI

1.18

UCMONb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl ceth MHTepHeTr; Biazers  npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanusi WHPOPMALUU U3 OJHOH

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMChbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COJICpKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHOM WM HCCIIEIOBATEILCKON JIEATEIBHOCTH, TPH ITOM
IpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBINA ammapar Kypca

($U3UKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaluel

IPYU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIaJ B JCATENbHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  TMPOSBISSL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI




9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

14

1.5

pa3iudaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHuCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3HUYECKUE SBIICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJB3YyEMBIX  BEIWYHH,
0003HaueHMsI M €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJNIb3Ysl W3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTb CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OO0BSICHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIISATh TPUUUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiate pacu€THele 3amadyd (omUparomuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJB3ysd 3aKOHbI M  (OPMyIBL, CBS3bIBAIOIIUE
(du3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOIIME WU
M30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELEHUs, MPOBOAUTH PACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIYYEHHOT0 3HaUYeHUs (PU3MUECKON BEITMUNHBI




1.8

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEUINTh MNpPU MOMOILIU
(GU3NIECKUX METOJIOB, WCIIONB3YS ONMCAHUE HCCIICAOBAHUS, BBIACTATH
MpOBEpsEMOe TPEANOIOKEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKA
MPOBEJCHHUS] UCCIICOBAHUSA, JIEJIaTh BBIBOJBI, HHTEPHPETUPOBATH

pe3ynbTaThl HAOMIOIEHHUI 1 OMBITOB

1.9

1.10

MPOBOAMUTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
(U3MUECKUX CBOMCTB TeNl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, (POPMYITUPOBATH BBIBOIBI

IOPOBOJIUTH TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
OTpeJIeTIsisl CPEeHEee 3HAuCHHWE H3MEpseMOW BelW4uHBI ((POKyCHOE
paccTosiHue coOMparomed JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

NpoOBOANUTL HCCIICAOBAHUC 3aBUCHUMOCTEH (bHSI/I‘leCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II\/JII IJIaHWPOBATb HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3yIbTaThbl
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCIIMYHMH B BUJC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

NPOBOJIUTh  KOCBEHHBIE  W3MEpPEHHs  (U3NYECKUX  BEIHYWH:
IUITAHUPOBATh MU3MEpPEHHs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATH M3MEPEHHUs, Cleays MpPeUI0KEHHON WHCTPYKIIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIE

pEe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

pasnuyaTh OCHOBHBIE NMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelnei:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS M3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BATh CXEMbl MW  CXCMATUYHBIC PUCYHKH  HU3YYCHHBIX

TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX prudopoB u




TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUIeHHH Y4eOHO-TPaKTHUYECKUX
3a]1a4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI H300paKEHUH B MJIOCKOM

3epKajie U coduparouieit mmH3e

1.17

HNPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYCCKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecniedeHus: Oe30MacHOCTH TpH  OOpallleHHH ¢
npruOOpaMu U TEXHUIECKHUMH yCTPOUCTBAMHU, COXPAHECHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBECICHHUS B OKPY)KaIOH_[Cﬁ cpeae

1.18

OCYIIECTBIISITh MOUCK MH(POPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
WNuTepHer, camMoOCTOSTENbHO (GOPMYIUPYs TOUCKOBBIA  3ampoc,
HaxoJWTh MYTU  ONpPEAENEHHs  JIOCTOBEPHOCTH  IOJYYEHHOU
nH(popMalMid Ha OCHOBE HMEIOIIMXCS 3HAHMM U JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHMH  Hay4HO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIMKA U3 OJHOMN

3HaKOBOM CUCTEMBI B APYT'YRO

1.20

1.21

CcO31aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIC COO6HIGHI/I$I Ha
OCHOBe HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO HPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  ACATENBHOCTH,  NPU  3TOM  T'PaMOTHO
WCIIOJIB30BAaTh U3yYEHHBIN MTOHATUMHBIN alllapaT u3y4aeMoro paszaena
(GU3MKH U CONMPOBOXKJATh BBICTYIUIEHHWE NpE3eHTalued ¢ ydéToM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHGI[OBaHI/If/'I (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
IOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUECM IIJIaHa
HeﬁCTBHP’I )51 KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BBICTPAMBATDH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHe, IMPOSABJIAA TOTOBHOCTbH

paspemarh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Koxa
pa3jaena

Kon
3JIeMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 Dusnyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

@dusnueckue BeauuuHbl. V3MepeHue  pu3MUECKUX

1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
13 IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
1.4 Onucanue GpU3nUeCKUX SBICHUH C TOMOIIBIO MOJIENICH

[TpakTuyeckue paboOTHI:

#HH##Par###13mMepeHne pacCTOSHUM.

#H##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.

#HHHPar###13mepene  TeMmnepaTypsl  IIPH TOMOILU

KHUJIKOCTHOTO TEPMOMETpPA U JaTUuMKa TEMIEPaTypbl
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA
#HHPar###CTpoeHue BelecTBa: aToMbl M MOJIEKYJIbI, UX

2.1 pazMepbl.  OnbIThI,  JIOKa3bIBalOLIUME  JUCKPETHOE

CTPOCHUC BCUICCTBA

#H##Par###/lpwokenne  dactun — BemectBa.  CBs3b
2.2 CKOPOCTH  JBIDKEHHS  YacTHI[ C  TEeMIIEPaTypowu.

BpoyHoBckoe nBmxenue, muddysus

23 BzaumopeiicTBHe YyacTull BEIIECTBA: NPUTSXKCHUC U

OTTAJIKUBAaHHUE

2.4 #H##Par### ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHHE




2.5

2.6

ra3oB, XUIKOCTEH W TBEPABIX (KPUCTALIMYECKUX) TEIL.
B3anmocBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BO/IBI

[TpakTuyeckue paboOTHI:

#H##Par###0nenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToJIb30BaHueM ¢Gotorpaduii).

#HHPar###0neITel 1o HAONIONEHWUIO  TEIUIOBOTO
pacIIMpeHusl Ta30B.

#HHAPar###0nbITEI 110 OOHAPYXKEHUIO JCHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JABM)KEHUE
#HH#Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKeHUU. Pacdy€r mytu M BpeMeHHu
JIBUKECHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJ KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H#Par### InotHocTs BemecTBa. CBSI3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BEMa BellecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJEHCTBUS TeEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MIOMOMUIbIO AMHAMOMETPA
3.7 H#eHPar###IBnenne TAroteHus U cuia Tsbkectd. Cuiia
' TSKECTH Ha JpYrux IiaHerax. Bec tema. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE IMOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HHH#Par###Crnoxxenue cui, HaNpaBiICHHBIX IO OJHOU
' npsMoil. PaBHOAEMCTBYOIAs CUIT
310 [TpakTuueckue paboThI:

OHpCIICJ'IeHI/Ie CKOpPOCTH  PAaBHOMCPHOTO  JABUIKCHUSA




(wrapuka B JKMJIKOCTH, MOJEJIU  3JIEKTPUYECKOrO
aBToMoOWIIsE u Tak pganee). OmpeneneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WIM IIapuka 110
HAKJIOHHOM  IulocKocTH. OmnpeneneHue  IIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JEMOHCTPHPYIOLIUE
3aBUCUMOCTh PACTsDKEHUS (nedopMmanuu) NpyKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COoIpruKaCaroImmnxcs HOBerHOCTefI

dusndeckre SBICHUSA B IIpupoac: IMpUMEPLI ABUKCHUA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXUBOU IPUPOJE,
JIeWCTBHE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpolcTBa: JMHAMOMETP, MOAUIMITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

1 YBEJIMYEHUS AaBIICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a oT 00bEMa,
' TEMIIEPATYPbI
r Ilepenavya naBneHust TBEPABIMU TEJIAMHU, KUAKOCTAMU U
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHe MalTMHBI
3aBUCUMOCTh  JIaBJICHHUS KHJIKOCTH OT  IIyOUHBI.
4.4 IMuapocraTudeckuit mapagokc. CooOIIaronMecs CoCcybl.
I'mppaBnuueckne MEXaHU3MBI
ATtmochepa 3emnu u atMocdepHoe faBieHue. [IpuunHb
A5 CyIIIECTBOBaHUSI BO3AYIIHOW 000moukn 3emin. OmnbIT
' Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIEHUS OT
BBICOTBI HaJl YDOBHEM MODS
45 N3mepenue atmocgepHoro nasieHus. ITpuGopsr s
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTH M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue Ten. BozgyxomnnaBanue
4.9 [TpakTuueckue paboThI:




4.10

411

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa TOTPYKEHHOH B JKUIKOCTH YacTH TeJja.
Onpenenenre BbITATKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
Teno,  NOrpyxEHHOe B  JKMAKOCThb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKHBAIOIIEH
CHJIBI, JACWCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPYKEHHOW B UJKOCTh YaCTHU Te€la U OT IIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYUPOBAHME  JIOJAKA W  ONpeaelieHue €€

TPY30I0IbEMHOCTH

du3nyeckue SABJICHUSA B npupoae: BIIMAHHC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHUC

pBIO

TexHu4eckne YCTPOWCTBA: COOOIIAIOMIMECS COCYIbI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAacoC,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanuyeckas pabora
5.2 Mexanudeckas MOITHOCTb
£ 3 [IpocTbie MeXaHW3MBI: pblyar, OJIOK, HaKJIOHHAs
' 10cKOCTh. [IpaBuiio paBHOBECHs pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHS pblyara K 0JIoKy
«3onoTtoe  mpaBwio»  MexaHuKu.  KoapduumeHnt
9.5 MI0JIE3HOTO NercTBUsS MEXaHHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHast SHEPTUM TEJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
- [TomHast MexaHHWUYECKash DHEPTUs. 3aKOH HM3MEHEHUS U
' COXpaHEHHsI MEXaHUYECKOHN SHEpruu
- [TpakTuyeckue paboOTHI:

###Par#H#Onpenenenue pabOThl CUJTIBI TPEHUS MPHU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM [BWXEHHHM Te€Ja 10 TOPU3OHTAIBHOU
nopepxHoctu. MccienoBanue yclIOBUM  pPaBHOBECHS
peryara. HMamepenue KIIJI HakIoOHHOM IJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

5.10
4eJI0BEKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBbITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIBITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHHSI MOJIEKYIISIPHOKMHETUYECKON TEOPUHU
Mopgenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUSA
6.5 TemnoBoe paclIupeHye u cxaTue
6.6 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprus. CriocoObl U3MEHEHUsI BHYTpEHHEH
' SHEPruu: Terionepeaaya U CoBepIIeHne padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTHL VYnenbHags  TEIIOEMKOCTH

6.9
BEILIECTBA
TemiooOMeH M TEIIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUTMUECKUX BEIIECTB.
. VY ienpHas TeraoTa niaBJICHUs
[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTO
JABJICHUS
6.13 BrnaxnocTs Bo3gyxa
6.14 DHeprus TomuBa. Y ieibHasi TeMja0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
H#HHHPar#H##ONbITEL IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
#HHPar##H#OnbITl 10 BBIPAIIMBAHUIO  KPUCTAJUIOB
MOBApPEHHOM COJIM WJIM caxapa.
#H##Par#H#OnbITEL 10 HAONIOAEHHMIO  TEMJIOBOTO
pacIIMpPEeHHS Ta30B, JKUJIKOCTEH 1 TBEPIBIX TEII.
6.17 ###Par##Onpenenenue naBieHHUs] BO3QyXa B OalljloHe

HITpULA.

HHHPar###0nbIT, JTEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JaBJICHHUs BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIKCHUSL.

##H#Par###1IpoBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

###Par###Habmonenne W3MEHEHUS BHYTpEHHEHN




SHEPTUU Tela B Pe3ylbTaTe TEIUIonepenayd u padoThI
BHEIIHUX CHIJI.

###Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAaHUH XOJOJAHON U rOpsiYEr BOJIBI.
H#HH#Par####0Onpenenenue KOJINYECTBA TETUIOTHI,
MOJY4YEHHOTO BOJOW MPH TEII00OMEHE C HarpeThbiM
METAJUTMYECKUM ITUITHHAPOM.

#H##Par#H#Onpenenenue  yIelbHOM — TEIIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H#Par###OnpenencHue OTHOCHTEIIBHONW — BIAXKHOCTH
BO3/TyXa.

#HH#Par####OnpeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JIbJA.

6.18

6.19

®dusnyueckue SBICHUA B TPHUPOAC: IMOBEPXHOCTHOE
HaTsOKEHUE W KalWUIIpHBIE SIBIIGHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpojie, uziydeHnue CoJiHLA, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUEe POCHI, TYMaHa,

HHes, CHera.

TexHuueckue  ycTpoilcTBa:  KamuWuIsApbl, MPUMEPHI
WCIOJIb30BAaHUS KPUCTAJUIOB, >KMJIKOCTHBIM TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posia aIeKTpUIECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu IEKTPUYECKUX MOJIEH
(Ha KaYECTBEHHOM YpPOBHE)

7.4 Hocurenu »saexTpuueckux 3apsaoB. OJIeMEHTapHBIN




anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n

JTUAJIEKTPUKA
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onekrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HarpspKEeHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VY nensHoe
' COTPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydyacTka 1enu
[TocnenoBarenbHOE W THapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora m MOIIHOCTH JJICKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNEeKTpUYECKUe LEenu U MOTPEOUTENH SJIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3amMblkaHne
[TocrossHHbIE MarHuThl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHOe TIONe 3eMId U €ro
7.15
3HaYEHHE TS )KU3HU Ha 3eMiie
216 OmneiT Opcrena. MaruutHoe mosie 3J1eKTPUYECKOTo TOKa.
' [IpuMeHeHue >JeKTPOMArHuTOB B TEXHUKE
JleficTBUe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. Vcmonp3oBaHue
. JJIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHcHopTe
218 ONEBITE ®dapanes. SIBnenune 3JIEKTPOMArHUTHOMN
. nHaykuuu. [Ipasumno Jlenna
7.19 DIeKTpOTeHePaTop. CriocoOmr TOTyYEHUS




NEKTPUYECKOM  BHEPrHMHU.  ODJIEKTPOCTAaHLUM  Ha

BO300HOBJIEMBIX HCTOYHHKAX SHEPIrun

7.20

[IpakTuueckue padbOTHI:

OnbIThl IO HAOIONEHUIO JIEKTPU3ALUM TeJl UHIYKIMEH
Y TIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSTHHOTO TOKa.

W3mepenue u perysivpoBaHue CUIbl TOKA.

W3mepenue u perynupoBaHue HaNPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHUSI PE3UCTOPA U HAIPSKEHUS
Ha PE3UCTOpE.

OnpIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
NEKTPUYECKOTO0 COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIIAAN MTOIIEPEYHOr0 CEYEHHs U MaTepuaa.
IIpoBepka mpaBwiia CJHOXKEHUS HANpsHKEHUM NpuU
IIOCJIEIOBATEIbHOM ~ COEIMHEHUH JIBYX pE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpPU MapaieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NIEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pesucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JaMIIOUKy, OT HANpSKCHUS
Ha Hel. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO TMOJIsl IOCTOSIHHBIX MarHUTOB MPU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEICTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl, JE€MOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI

TOKa U HaIpaBJICHUA TOKa B KaTyIIKE. I/I3y‘-ICHI/IC




7.21

ﬂCﬁCTBHH MAriuMTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KouncrpymnpoBanue u H3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3zmepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbiTel 1O

HUCCICOAOBAaHHUIO SABJICHUA 3HCKTpOMaFHHTHOfI HHAYKIHUU:
HUCCiIcaJ0BaHUC W3MEHEHMH 3HAaYeHUSI | HaITpaBJICHHUA

HMHAYKIUMOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IIEKTPUUYECKUE
SBIEHU B  arMmocdepe, OIJIEKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeiid MOIHOCOB,
pOJIb MAarHUTHOTO TIOJIS TSI JKU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJITMETP, PEOCTAT, CYETUMK DICKTPUUECKON SHEPTHH,
JIEKTPOOCBETUTEIILHBIC ~ MPUOOPBI,  HArpeBaTEIIbHBIC
AJIEKTPONPUOOPHI (mpumepsr), AICKTPUICCKUE
MPEIOXPAHUTETHN, OJICKTPOMArHUT, ODJIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
81 Mexanuueckoe JBWKEHHE. MarepuanpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHUS
3 8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
##HPar##HHepaBHOMepHOE MPSIMOJIIMHEHHOE JIBUKEHUE.
8.4 Cpennsis W MrHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JBUKECHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

NIBMKEHHE




8.6

#H#HPar###Cro00onH0e nanenue. OnplTel [ammies

#H##Par###PaBHOMEpHOE JBMIKEHHE TI0O OKPY>KHOCTH.

8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [TepBrrit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH##Par###] [puHuUIn cynepro3uiuy Cu
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H##Par#H##Cuna TpeHus: cuia TPEHUs CKOJbXEHHUS,
813 CHUJIa TPEHUS MTOKOS, IPYTHE BUJIBI TPEHHUS
814 #A##Par#H##(Cuna TSOHKECTM U 3aKOH  BCEMHUPHOTO
' TSATOTCHHUA. Y CKOPEHHE CBOOOIHOTO MaCHHUS
815 JBuwxenne  miuaHer  Bokpyr  Comuua.  IlepBas
' KocMudeckasi ckopocTb. HeBecoMocTh U mieperpys3ku
. PaBHOBecue mMaTepuaibHOM TOYKUA. AOCOIIOTHO TBEPOE
' TEJOo
#it#Par###PaBHoBecre TBEPIOro Tella C 3aKPEILUIEHHON
847 OCBIO BpauleHus. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. IMmynbsce cumsl
8.19 3aKOH COXpaHCHUS UMITYJIbCA
8.20 #iHtPar#H#PeakTHBHOC NBMKCHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTh
i PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
5 SHEPTUU U paboThI
[lorenmmaneHast dHEprus Tena, MOJHATOTO  Ha
5.23 MIOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHunanpHas 3HEPTrUs CKATON NPY>KUHBI
395 ###Par###Kunetnueckass ~ sHeprusa.  Teopema 0
' KUHETHYECKON SHEPTUn
8.26 H#HH#HPar###3akoH cCOXpaHEeHUs MEXaHHIECKON SHEPTUN
[IpakTudeckue pabOTHI:
8.27

OmpeneneHne CpenHEe CKOPOCTH CKOJIBKEHHUS Opycka




8.28

8.29

WIH JBWKCHHUS IIapUKa MO HAKJIOHHOW TUIOCKOCTH.
OmnpeneneHue yCKOpEeHUsl Tella IpU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBDKEHUM 0€3 HAYaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
POMEKYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHUS
OT CWIBl HOpPMalbHOTO JaBieHus. OmnpenencHue
KOd(pUIIMEHTa TpPEHUs CKOJbXKeHus. OmnpeneneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHUSI TIpU DPABHOMEPHOM JIBIDKEHHHM Tela TI0
TOPU30HTANILHON MoBepxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HETOJBIIKHOTO M TOJIBHIKHOTO

0JIOKOB

@u3nYeCcKUe SIBJICHUS B MPUPOJAE: NMPUWIUBBI U OTJIUBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JATYHKH

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

. KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
9.2 Marematnueckuit 51 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
0.3 3aryxatomue kosiebanusi. BwIHyXaeHHBIE KOJeOaHUS.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
0.4 [IpononbHble U MonepeyHble BOJHBI. J[IrHA BOJIHBI U
' CKOpPOCTB €€ paclpocTpaHEHHUs. MexaHM4eCKHE BOIHbI B
TBEPIOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3ByKa




9.6

HNudpa3Byk u ynpTpa3Byk

9.7

9.8

9.9

[IpakTrueckue pabOTHI:

OnpeneneHnue 4acToThl M HepuoAa  KosueOaHUI
MaTEMAaTHYECKOTO MAsITHUKA.

Onpenenenue 4acToThl M HepuoAa  KosueOaHUI
IPY>KMHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tlepuoja  KoJjeOaHMi
NOJBEIIEHHOI0O K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHMi
IPYKMHHOI'O MasTHMKa OT Macchl rpysa. IIposepka
HE3aBUCHUMOCTH nepuoa Kosie0aHui rpysa,
NOJIBELIEHHOIO0 K HHUTH, OT MAacChl I'py3a U >KECTKOCTHU
NpYXUHBL M3MepeHne ycKopeHus CBOOOTHOTO TaieHHs
duznyeckue SBICHUS B mpupoac: BOCIIPUATHC 3BYKOB
KUBOTHBIMH, 3EMJICTPSACEHUE, CEHUCMHUYECKHUE BOJIHBI,
IIyHaMH, dXO

TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 3JIEeKTPOMarHUTHBIX BOJIH
10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoaa csera. CKOpPOCTh CBeTa.
' BonHoBEIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOMIIEHOTO TenedoHa
dusnueckue SBIEHUS B TpuUpoAe: OHOIOrHyecKoe
10.5 neiicTBue BUJUMOTO, yIBTPapHOIETOBOTO u
PEHTTEHOBCKOT'O U3ITy4YeHHUH
10.6 Texuuueckue ycTpoiicTBa: UCIOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11
111 JlyueBast monens cBera. MicTOuHMKYM cBETa




12

11.2

[IpsimonHENHOE pacpoCTpaHEHHUE CBETA

Ortpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs

11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [lonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop J1ydeid B IMH3E
116 Ontuueckas cucrema ¢oroannapara, MHKPOCKONa M
' TeJecKoIa
117 I'maz kak onTuyeckas cucremMa. bimM3opykocTs H
' JAJIbBHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBeTa
[IpakTuyeckue paboOTHI:
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KeHMsI CBETOBOTO JIyya OT yIJjia MajJeHusl.
###Par#H##113yuenue  XapakTepUCTHUK  M300pa)keHus
IpeaMeTa B INIOCKOM 3epKalle.
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJICHUSI CBETOBOIO Jiyda OT YIjla HaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##H#Par##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOUparoIe TUH3HI.
###Par###Onpenenenne  (OKYCHOIO PpacCTOSHUS U
ONITUYECKOM CUJIBI COOMpArOIIeN JTUH3BL.
#HHPar##H#OnbpITEl 110 pa3lokeHuto Oeroro ceera B
CIEKTD.
#HHPar###OnbITHl 10 BOCIPHUATHIO I[BETa MNPEIMETOB
MIpHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI
®duznyeckue sABiIeHUS B npupone: 3atMeHus ConHua u
11.10 JIyHbl, 11BE€TA TeN, ONTHUYECKHUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
111 TexHnueckue yCTpOWCTBA: OUKH, MIEPUCKOTI,

(dhoToanmapar, ONTHIECKUE CBETOBO/IBI

KBAHTOBUGIE ABJIEHUA




Onbitel Pezepdopna w mimanerapHass MoOJenb aToma.

121
Mogens aroma bopa
122 Hcnyckanue U morjoueHue cBera aroMoM. KBaHTHI
' JIuneityaThie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro szapa. HykionHas Mojens
' aTOMHOTO siapa. M3oTonsl
198 PanuoaxktuBHble npeBpaiieHus. llepumon mnomypacmana
' aTOMHBIX sJIep
126 SAnepHble peakuuy. 3aKOHbI COXPAHEHUs 3apsilOBOrO U
' MaccoBOI'0 YHCE
12.7 OHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
128 Peakuuu cunresa u nenenus snep. Mcrounuku sHepruu
' CounHua u 3B€31
12.9 Snepnag osHepretuka. JlecTBHE  pagMOAKTUBHBIX
' U3ITYy4eHU Ha KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabnroneHne CIUIOMIHBIX M JIMHEWYAaTBIX CIIEKTPOB
12.10 U3ITy4YEHUs.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPIMU YACTHIIbI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).
N3mepenue pagroaktuBHoro ¢poHa
dusnueckue SABICHUS B TPUPOJAE: €CTECTBEHHBIN
paznOaKTHBHBIHA ¢oH, KOCMHYECKHE Ty4H,
12.11 PaAMOaKTUBHOE U3JIYyYEHHE IPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYECHUH HAa OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUYAJIBHBIA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX IMPEICTABICHHUI O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
buszmke, o cucTeMooOpa3ywomieli poau (U3UKH B Pa3BUTHUH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nYeCKUX 3HAHUN U UX POJIM B LIETIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAAEC POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3YUYCHHBIC CBOMCTBA TN U (1)I/ISI/I‘-I€CKI/I6 SABJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHHU, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIBHYI0O  YCTAaHOBKY 110 HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI M OIEHMBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HA4YeHUs1 (PU3NYECKON BENWYHHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIeé OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCNONb30BaTh 3HAHUS O (UBHYECKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs U MpPEACTaBICHUS HHPOpPMAIUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHMKOB;  YMEHHUE  HCIOJb30BaTh  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHuid HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOIMHEHHOE ABM)KEHHE. 3aBUCHMOCTh KOOPIMHATHI TEia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B ClIydyae PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padyiky 3aBUCUMOCTH OT BPEMEHHU JUIS TPOCKIIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOEKIMK IEePEMEIICHUs, KOOPAMWHATHI TPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYMCICHUS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroTona:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEpAOTrO TEIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
pP= G
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEeHTa TPEHUS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE ~ TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KUHETUYECKOH  TEOpUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTpPEHHE 3Hepruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomumdecTBO  TemIOTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMM B TEIJIOBBIX MpOIEccax. YPAaBHEHHE TEIIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTh BO31yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuunst pabots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOI0 LUIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B Ipupoae, uznydenue CoiiHua, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memm: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuueckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpumepsl), AJICKTPUUECKUE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTuYecKue IprUOOPsI
IIpakxmuueckue pabomoi
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenuss 6 npupode. 3armenuss Connuma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuunu anbda-u Oera-




pacnana

4.2 Omneiter Pesepdopna o paccesauio anbda-dactuil. [Lnanerapnas Mozens atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[Tepeimkun .M., IBanoB A.M. AxuimonepHoe o6111ecTBo «I31aTenbeTBo
«IIpocBemenue»

» ®usuka: 8- kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3aHue, epepadoTaHHOe
[leppikun .M., UBanoB A.U. AkimonepHoe oouiectBo «M31arenscTBo
«IIpocBemenue»

» dusuka: 9-i kacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-¢ U3/IaHKE, TepepadboTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKIIMOHEPHOE 0OIIECTBO

«M3parensctBO «IIpocBenieHne»

METOJINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
dusuka. 7 xkimacc. Meroanueckoe nocooue. sanos A.U.
dusuka. 8 kiacc. Meroanueckoe nocooue. Msanos A.11.

dusuka. 9 kiacc. Meroanueckoe nocooue. sanos A.11.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://catalog.prosv.ru/item/50356
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